Backgound and Purpose-The clinical features and prognosis of cerebral vein and dural sinus thrombosis (CVT) in elderly patients have not been previously described. Methods-In a multicenter prospective observational study, we compared clinical and imaging features, risk factors, and outcome of adult patients aged Ͻ65 (young and middle-aged patients) and Ն65 years (elderly patients). Results-A total of 624 adult patients with CVT were registered and followed-up for a median of 16 months. Fifty-one (8.2%) were aged Ն65 years. Presentation as an isolated intracranial hypertension syndrome was less frequent in elderly patients (4/51 versus 139/573, Pϭ0.008), whereas depressed consciousness (17 versus 97, Pϭ0.005), and mental status changes (22 versus 115, Pϭ0.001) were more frequent in the elderly. The prognosis of elderly patients was considerably worse than that of younger patients, as only 49% of elderly patients made a complete recovery (versus 82% in younger patients), whereas 27% died and 22% were dependent at the end of follow-up (versus 7 and 2% respectively in younger patients). Carcinoma (5 cases) was more frequent as a risk factor for CVT in elderly patients (Pϭ0.017). During follow-up, elderly patients were more likely to experience thrombotic events (HRϭ4.8, 95% CIϭ1.9 to 11.9) and were less likely to experience severe headaches (HRϭ0.2, 95% CIϭ0.02, 0.97). 
C erebral vein and sinus thrombosis (CVT) predominates in children and young and middle-aged adults. Some of their associated conditions, such as pregnancy, puerperium, and use of oral contraceptives, 1 are no longer present in elderly patients, whereas others such as malignancy and dehydration may be more frequent. The clinical features, associated conditions, outcome, and prognostic factors in elderly CVT patients have not been described previously. The fact that age Ͼ37 years was associated with a less-favorable outcome of CVT 1 
Methods
The organization of the ISCVT has been described in detail in a previous publication. 1 Briefly, ISCVT is a prospective multinational observational study that included 624 consecutive adult patients with symptomatic CVT, who were diagnosed at 89 participating centers in 21 countries, from May 1998 to May 2001. Diagnosis of CVT was confirmed by MR/MR venography, conventional or CT venography, surgery, or autopsy. No uniform investigation or treatment protocols were applied to the participants. A list of risk factors for CVT was attached to the inclusion form to assist investigators with the etiological work up (available at: http://www.iscvt.com), and thrombophilia screening was recommended. Patients were followed-up for at least 6 months. Follow-up visits were performed at 6 months, at 12 months, and yearly thereafter, predominantly by direct interview and observation by the local investigators. During follow-up, disability, 2 death, recurrent symptomatic sinus thrombosis (new symptoms with new thrombus on repeated venogram or MR), other thrombotic events, seizures, headaches requiring bed rest or hospital admission, severe visual loss (quantified with an optometric chart as Ͻ4/10), pregnancy, abortion, and current treatments were recorded. Disability was classified according to the modified Rankin (mRS) scale as complete recovery (mRSϭ0 to 1); partial recovery, independent (mRSϭ2); dependent (mRSϭ3 to 5) and death (mRSϭ6). For patients who had a telephone follow-up, the Rankin Score was assessed by 3 validated questions. 3 
Statistical Analysis
We compared the young and middle-aged (Ͻ65 years) and elderly (Ն65 Table 1 and describes significant differences found in the bivariate analysis comparing the 2 age groups. Male (28 patients) and female (22 patients) elderly patients had a similar age distribution. There were no differences between the elderly and young and middle-aged groups concerning intervals onset-admission and onset-diagnosis, type of diagnostic imaging procedures, lumbar punctures, completeness of the screening for prothrombotic conditions, site and number of occluded sinus and veins, or treatments. The percentage of therapeutically anticoagulated patients was also similar: 80.4% (41/51) for the elderly and 83.6% (479/573) for the young and middle-aged groups. Presentation as an isolated intracranial hypertension syndrome was less frequent in elderly patients, whereas depressed consciousness (admission Glasgow Coma Scale [GCS]Ͻ14) and mental status changes were more frequent in the elderly. GCS scores on admission were lower for elderly patients (Pϭ0.001). Among the elderly, CVT was diagnosed earlier in patients with headache than in those without headache, but the difference was not statistically significant (13 versus 23 days; tϭ1.31, Pϭ0.19). The opposite was found among the young and middle-aged group (24 versus 18 days; tϭ0.79, Pϭ0.43). The proportion of patients whose neurological condition deteriorated after admission was similar in the 2 age groups (32% for elderly and 22% for young and middleaged patients). However, new or worsening neurological symptoms/signs were different in the 2 age groups: depressed consciousness (15/51 versus 67/573; Pϭ0.001) and mental status disorder (7/51 versus 36/573; Pϭ0.04) were more frequent in the elderly patient group. Length of stay was 10.7 days longer for elderly patients (30.3 versus 19.6 days; Pϭ0.001; 95% CI: 4.9 to 16.7).
The most common risk factors for CVT in the elderly were genetic or acquired thrombophilia, malignancies, and hematological conditions, notably polycythemia. The proportion of cases without identified risk factors was significantly higher among elderly patients ( Table 2) .
Outcome of Elderly Patients in Comparison With the Young and Middle-Aged Patients
Information on outcome at discharge was available for all patients. Thirty-day mortality (3.9%) and in-hospital mortality (9.8%) in elderly patients were higher, but not significantly, than in younger patients (3.3% and 3.8%, Pϭ0.81 and Pϭ0.10, respectively). At discharge the distribution of the Rankin Scale scores was different in the 2 age groups ( 2 ϭ24.86, dfϭ6, Pϭ0.001). The proportion of patients with "complete recovery" was lower ( 2 ϭ24.84, Pϭ0.001) and that of "death or dependent" was higher ( 2 ϭ10.47, Pϭ0.001) among elderly patients (Table 3) . At 6 months, the prognosis was also significantly worse for the elderly group (complete recovery: 2 ϭ20.54, Pϭ0.001; death or dependent: 2 ϭ29.52, Pϭ0.001). At the end of the study (median follow-up: 16 months), we had follow-up information of 98.7% of the patients. Eight patients (1.3%) were lost to follow-up after discharge. Last follow-up was performed by face-to-face interview of 358 patients (61%). There were no differences in the rate, type, or length of follow-up between the 2 age groups. The distribution of the Rankin Scale scores was different in the 2 age groups ( 2 ϭ67.22; dfϭ6; Pϭ0.001), the proportion of complete recovery being lower (Pϭ0.001; HRϭ0.2; 95% CIϭ0.1 to 0.4) and that of death or dependency being higher (Pϭ0.001; HRϭ8.9; 95% CIϭ4.8 to 16.4) in elderly patients. Of the 14 deaths in elderly patients, 5 were caused by the acute CVT, 1 by the underlying condition (metastatic breast carcinoma), 4 were vascular deaths (sudden death, limb ischemia, hemorrhagic stroke, and systemic hemorrhage in a patient on anticoagulants), 2 died of pneumonia and respiratory failure, and, in 2 patients, the cause of death was unknown.
During follow-up, elderly patients were more likely to experience thrombotic events and were less likely to experience severe headaches (Table 4) .
Prognostic Factors in Elderly Patients
The Cox regression analysis for the outcome death or dependency at the end of follow-up retained 2 variables: any parenchymal lesion on admission CT/MRI (HRϭ4.5; 95% CIϭ1.2 to 1.6) and "no headache at admission" (HRϭ4.3; 95% CIϭ1.2 to 16.3). This model predicted 68.6% of the unfavorable outcomes.
Discussion
Using the large data set of this prospective multicenter international study, we described a distinctive clinical presentation of CVT in patients aged Ն65 years. CVT in such elderly patients rarely presents as isolated intracranial hypertension syndrome, but depressed consciousness and altered mental status are common. The prognosis of elderly patients was worse than that of younger patients: only 49% recovered completely, whereas 22% were dependent and 27% had died at the end of follow-up.
Strengths of this study include: (1) large sample size and diversity of participating hospitals in different countries and continents, which diminishes potential inclusion bias; (2) diagnostic confirmation by robust methods in all cases; (3) 98.7% completeness of follow-up. There are, however, some potential limitations: differential effect of age in case ascertainment and previous disability in elderly patients. It is possible that younger subjects reporting of headache were investigated sooner and more frequently with MRI than older subjects, leading to a higher identification of cases of CVT presenting with headache in the younger age group. Current practice would advise the opposite, as headaches are less common in the elderly, and, in this age group, headaches are often secondary. 4, 5 In fact, elderly CVT patients presenting with headache were diagnosed sooner than those without headache, whereas an opposite trend was seen in younger patients. The intervals between onset, admission, and diagnosis were similar in the 2 age groups, as well as the type of neuroradiological technique used to confirm the diagnosis, the completeness of the prothrombotic screening, and the proportion of anticoagulated patients. This indicates that the type and intensity of medical care was similar in the 2 age groups. We did not register systematic information on previous disability. Therefore, disability at the end of the follow-up has to be considered as CVT-related disability on the top of previous disability.
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The age differences in CVT symptoms were consistent over time: among the elderly, headache was less frequent at admission, as a symptom of worsening in the acute phase and during follow-up, whereas depressed consciousness and mental status changes were more frequent at admission and when elderly patients experienced neurological deterioration.
The distinctive clinical presentation of CVT in the elderly cannot be explained by neuroimaging features, such as the site and number of occluded sinus and the presence and type of parenchymal lesions, which were identical in the 2 age groups. The lower frequency of headache in CVT the elderly may be related to (1) decreased likelihood of intracranial hypertension because of the "protective" presence of brain atrophy or (2) age-related decrease in the prevalence of primary headaches 6, 7 and headaches related to cerebrovascular diseases, 8, 9 indicating a possible diminished reactivity of the trigeminovascular system in the elderly. Delirium and other mental changes after other acute cerebral and even noncerebral diseases are much more common in the elderly. 10 The clinical picture of bacterial meningitis in aging adults is also distinct: headache is seen in only Ϸ50% of the patients, whereas depressed consciousness and confusion are often present. 11 There are several morphological (cortical and hippocampal atrophy, subcortical white matter changes) and biochemical (reduced cholinergic and dopaminergic activity) changes in the elderly brain, as well as changes in the blood-brain barrier, cerebral blood flow, and decreased resistance to ischemia, that may make the elderly brain more vulnerable to injury. 11 Following single cortical vein occlusion in the rat, there is an age-related increase in the rate and size of venous infarct, suggesting a greater vulnerability of the aged brain. 12 This study has several implications for practice. CVT must be included in the differential diagnosis of elderly patients presenting with decreased alertness, delirium, or mental changes, because CVT usually does not present in the elderly as headache or isolated intracranial hypertension. Extensive search for cancer should be pursued in the elderly patient with CVT. Elderly patients are at increased risk of thrombotic events during follow-up. Oral anticoagulation for Ͼ6 months 13, 14 after the acute phase of CVT may be warranted. This study also underscores the importance of including elderly subjects in clinical studies, where, in general, they are underrepresented. 15 
